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ARTICLE XXII. 



Description of an Air Pump of a new construction^ which acts either 
as an Air Pump^ or a Condenser^ or as both ; enabling the operator to 
exhaust^ to condense^ to transfer a Gas from one cavity to another^ 
or to pass it through a Liquid. By R. Hare^ M. D,^ ^'c, ^^c, &^c. 

This pump has one iron chanfiber,* one piston, and four valves. 
When in operation, it is alw^ays simultaneously exhausting and condens- 
ing; and, of course, accomplishes as much, in a given time, as two 
chambers of the usual construction, of the same calibre and stroke. 
A suction valve is placed at each end of a steel rod, which slides through 
the packing of the piston,t so as to be air tight, and to be pressed in 
opposite directions alternately. It is of such a length, that w^hile it 
forces one valve, tow^ards which the piston moves, against its seat, clos- 
ing a corresponding aperture, it withdraws the other valve from its 
seat, and, consequently, opens the aperture with w^hich this valve cor- 
responds. Hence, with every reversal of the motion, the aperture 
previously opened will be shut, while that previously shut will be 

* The diameter of the chamber in the instrument represented in the figure is three 
inches; the length is ten and a half inches, allowing a stroke of about eight inches, taking off 
the thickness of the piston. In order to render this instrument insusceptible of injury from 
mercury, it was constructed altogether of iron or cast steel. 

t This contrivance was suggested to me by an excellent pump with glass chambers, ob- 
tained many years ago from Pixii. In that pump a steel rod is made to open and shut one valve : 
in mine the same rod opens and shuts two valves. 
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386 OF A SUCTION 

opened. Between the apertures thus alternately opened and shut, and 
the valve cock A, a communication is made by means of a forked 
leaden pipe, communicating w^ith the valve cock at A, and with the 
apertures at B and C. The •valve cock, by means of a gallows screw 
D, communicates, when desirable, with any receiver by another flexible 
leaden pipe P. 

Two other analogous and corresponding apertures E R, which com- 
municate in like manner with a valve cock G, are furnished with two 
valves opening outwards. These, when not subjected to any pressure 
from within the chamber, are kept in their places by spiral springs. 
They act as valves of efflux, and, like the -v^alves in other condensers, 
are opened by the pressure of the air condensed by the piston as it ap- 
proaches them, and are shut by the springs when the piston moves in 
the opposite direction. It is well known, however, that this mode of 
opening valves, if unassisted, always allows a small portion of condensed 
air to remain in that portion of the chamber and of the passage lead- 
ing to the valve, which the piston cannot be made to occupy entirely. 
This disadvantage is diminished in the case of the valves which I am 
describing. A stem proceeding from each valve enters the chamber 
so far, as that the piston cannot finish the stroke without coming in 
contact with the stem, and moving the valve sufficiently to allow the 
air to escape, without suffering any resistance from the valve and its 
spring. 

The means by which the apertures of the suction valves communi- 
cate with a valve cock A, and may be made to communicate with the 
receiver through the pipe P, have been explained. By like means the 
communication, existing between the apertures of the valves of efflux 
and a valve cock G, may be extended from this valve cock to any 
receiver. In fact, it is only necessary to vary the situation or number 
of the pipes, by which communications with the chamber are effected, 
in order to cause the apparatus to perform the part of an air pump, 
a condenser, or both. When employed to transfer air, it would be 
more correctly designated as a forcing air pump, than as a condenser. 

The disk of brass in front of the pump, serves as an air pump plate, 
when connected with the pump by means of the pipe P, as represented 
in the drawing. It is supported on a hollow brass cylinder, furnished 
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AND FORCING AIR PUMP. 387 

with valve cocks as at K L, in order to allow various experiments to 
be performed by means of the tube in the axis, surmounted by a cup 
of copper. The tube being open at the lower end, the cup is accessible 
to an incandescent iron. The contrivance facilitates the exposure of 
substances to heat, either in vacuo, or in any gas. When boric acid 
and potassium are thus heated, boron is evolved. By means of a simi- 
lar arrangement, heating chloride of calcium with potassium, I ob- 
tained a potassuret of calcium, which decomposed water and yielded 
a solution which was rendered milky by carbonic acid. 

When a glass globe of fifteen gallons is exhausted over this plate, 
and filled with oxygen gas, phosphorus having been previously placed 
in the copper cup, on heating the phosphorus, a combustion ensues of 
transcendent splendour. 

For this and other experiments, the hollow cylinder, which supports 
the air pump plate, may be screwed into a hole in a table and placed 
at any convenient distance from the air pump. With this view, there 
is a conical screw cut upon the lower end of the cylinder. 

The mechanism by which the piston is moved, is too obvious to need 
description. There is, however, a peculiarity in the construction of 
the piston rod, which is of great utility. The rod is hollow, having 
been sufficiently reduced in diameter from a piece of gun barrel by 
the wire drawing process. The bore of this hollow rod is occupied 
by a solid rod, which extends from the metallic disk, at the farther 
end of the piston, to the rack. To the other disk, the hollow rod is 
fastened. The leather packing between the disks, being turned in the 
lathe so as to fit the calibre of the chamber accurately, is made more 
or less tight by the action of a screw just above the rack. Hence the 
pressure may be regulated without taking the pump apart, which is 
always troublesome, and, at some periods impracticable within the 
time at command. 

With respect to the efficacy of this pump, satisfactory proof was 
given some time since, at the Franklin Institute, when it raised the 
mercury very near to the height of that in the Torricellian tube. 

Having been in possession for many years of an elegant air pump 
with glass chambers furnished by Pixii, we have been induced to give 
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the preference to the new instrument, in all cases where a perfect 
exhaustion has been desirable. 

Of the three valve cocks, one usually communicates with a gage ; 
since, instead of an instrument of that nature permanently associated 
with the pump, and which is subjected to exhaustion by means of a 
lateral communication with the perforation leading to the cavity of the 
receiver, I employ a movable barometer gage, which is made to com- 
municate with the receiver directly. The operator is thus enabled to 
observe the quantity of gas in the receiver, after the communication 
with the air pump is arrested by closing the valve cock through which 
it was established. An exemplification of this method of manipulating 
will be afforded by the apparatus and eudiometrical process, described 
in the next article. 



